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Abstract of JP1 0075226 

PROBLEM TO BE SOLVED: To correct distortion caused by the influence of multipath interference 
on a transmission line, to follow up the temporal variation of transmission line characteristics as well 
and to improve noise resistance. 

SOLUTION: Fourier transformation is performed to an orthogonal frequency-division multiplexing 
(OFDM) signal at a Fourier transforming circuit 3, a pilot signal is generated by a pilot signal 
generating circuit 4 synchronously with this transformation and the pilot signal is divided with the 
Fourier transformed signal by a divider 5 so that the transmission line characteristics corresponding 
to a sub-carrier used for transmitting the pilot signal can be calculated. On the other hand, the 
maximum delay time of a delay wave component in a received signal is calculated at a delay time 
calculation circuit 10, the level of temporal variation in the transmission line characteristics is 
calculated at a Doppler frequency calculation circuit 12 respectively and, based on these calculated 
results, the output of the divider 5 is filtered by a band variable two-dimensional filter 9 so that the 
transmission characteristics corresponding to all the subcarriers can be calculated. Further, the 
output of the Fourier transforming circuit 3 is divided with the output of the band variable two- 
dimensional filter 9 by a divider 8 so that a demodulated signal can be provided. 
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milBBJc/l^tSt^fiJ^Kfi^* 7 - y x^&T&c 4 tc 
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flS2:?-yxgHMatt©aiA4igjtBL.T. /Wn»Hjf 
mm?- yx^msscDtH^^mrfe^'-fn-;- fishes 

^&<&5>©<&£Wtti-r & ^-y-7-+ + y tk« 

* 4. 

ma?- y^^nis8©m^i*ff(fa^Df^-y-^++ y 
a-r 2 ©i&#gg ,t £jwi -r 4 -r -s b:£ 

fHBi£3wa»aR4j«i*«fi-^* 7 - y i^ts c 4 k 

«t»). £S£it3ft:fcfi^£«^T£7~yxa&|5]S§ 
4. 

WIB^-yxSBSsBiSoiUAiisWior. x^p^H 
yx^HISg©m^j?:|trfE-'AVa ^ ns^iusg 

OKWS4. 
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4. 

Mia 7 - y x^^mgg©W* 4 mm b r . ^ n ? f « 

-SHrfB^-rs^-fn? F#6£J5]S§4. 

mfsa^ - y x^gs@K©aj^>%iriB'''C -/ p ? Ff££[sigg 

©tts^-ei&ii-rsc 4{c«fc«3 t k-ip 5. f sweatee 

10 s(g^{c-&*n*ai®jg^©fi^:asii^iffl%fitaT 

88K*tii@ft4. 

gsoffl^jtca-sur. ■y-7**+ y 7Sisi5y-»w 
fSj©3ijawii!(*»L, friesii ©&g&©ttj;*j*»6i& 

4easffswtt*ttH-r*wi<RraE2^3c7 v a*4. 

BUIB7- 'J X^dSg©tb^*BUlS^lSjjpJ^2^7 ^ 

20 Jl/*©a^-C^»-rsC4{cj:y. aiift-^^tti^-r-s 

[If *IR4 ] m%&&WuS&2 #tc7 ./ 2 «. huIB F 

v7-7"g)^SLtbiilsg©tH^^s-^c^r, ^>#jk# 
^©ajiw^^r^jw-r-s.^^^^^^ ^^$4. 

HUfajS5iB#P^#misISS©ffi*{C*-5t^-c. t^t'J7 

^fo<Dmm&m&fflw?zmm$£*-7* + y r 7 ^ 
* 4 2 c 4 *^m4 -r 3 fa*£©isss/s$ 

30 [i»*ii5] se>tc. friB»2©^S[g©nj*%gf^ 

© 0 1 1 >«-effi£-r & WffiHK 4 . 

F %*@8S©tB* 4 bub B*iJ^@ifg©ffl^) 4 £$Jip @* . 

1 -5 X-f ? * 4 SCi 

*««4-S-S»*3H 1 71M4©l>r*i*»eeiBtt©iB3fc« 

[«i*ae] I?rfaii^ffl#tiiiai8g«. BuiaiS^iMiS 

»»*^ftii#K:**ti4^-F«IIHm#4. 

40 ^«sj^©«^ag^flo%j|[Hi"j-sc4*wft4-r* 
[ w&& 7 1 itrfB)i5i^ra#mi5igg« . ^a?|.fi 

^©*^*+yr*iai©3E{k*«a-rsc4K:J:i). * 

c 4 **&w.t-? *>m $m 1 7iM5 ©t>-rft*>Kia«©a 

{B*^fiLfc^fiJ©^ifc2SKS-rJt>r. Gii?g#tt© 

so B#F^^«(©^^3^©tti-rsc4 4#ii[4-r5ii*Jii 
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[0 00 1 ] 
[0 00 2] 

[S£*©S»S] #S&^ttO^£;bS7^^ 

/aJ6£fc#S9£* (filT\ OFDM (Orthogonal Freque 
ncv Division Multiplex) ) G3££Xrtii£B3*VCC> 
4. 

[0 00 3] OFDMtt {^rSf^ *r v 
38Xm*:&misX&m-SrZ>1ftirCi>2> m fit, ffifflT 

[0 004] HT, O F DMGj^*5S<DJlffltCol^r . 
H7*>6H8*#flRl/T:iJi?8r5. H7tt, OF DME 

*si>r, *»<o5a£ntiaBR««#**foo, ,«cd^ep 

[0 00 5] ^f, OFDMtiiI6HCfcl^, 7 
[0 0 0 6]//- KJWfBf*«liaB7 2 tt. &^>*^« 

[0 0 0 7 ] KOF DMm^S^OT&CW-- 

[0 0 0 8 ] iS3^iaiil5§7 3tt. "<-Xrc> KOF D 

Mff -sf ©Siasttffflir. 5t>fciS3£^*~ofir>* + 

(fetT\ I F (Intermediate Frequency ) ) w*^<Dft 

[0009]7?^3>^-$62ll I F^{f^-£ 
«BSJSift» (JBIT, RF (Radio Frequency ) ) ^ff 
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3*SSLrSfi3ftfcRF««^* I FS«fI#tt: 
S«»£!fcU OFDM«l«K6 5CtHi2rrS. 

[ooio] of DMffisaSSH6 sccfcor* iBSifflilB 

HSS8 1 t*. I F^fi-^^rSC^ca^'r^nocD^^ 
r JT€:fflC^r^-X^'>KOFDMm^tC«iiT€) 0 # 
- KSBWfifeSclIK 8 2 tt, ^-JX'O KO F DMfs-^*> 

^ssraff^witH^^. 7-«jxsoftiaB8 3tt, « 

10 »5/>*;UffllBe#*«ra««©«#i*ttL, 7-y 
[0011] L*>l,fc*s&. C<DJ:9arflrai»a:»JiSr 
eiftcWIffil^lHI**//- F«M*«Tr*ti«^>#JHH 

[0012] fct, seta* 6, a»»jreaift#ttJ«c 

*ffi*SBB?n3nT^5 (AIjU*, T-Y • -f- ■ -f- • 3 
>77l/^-^'J>r^ 3 > 413 11 221 
#»6f&l 281 ( IEE Conf . Publ . No. 413 P. 122-1 
28 1995) ) „ «T\ fOi^^OFDMe^SSO' 
^*(DOFDMmMSgcD«^^ttmcoc^r, 19 

T©**f. ^>f r > i7 x n «V> W©t^4$tot 0 
c©«r», WTO (1) S*«fc^^>7 !r y^^k = 

[0014] 
[»1 ] 

K p =3 Cn i0d4) + 1 2p ■•- (1) 

(Daccfc^r, pBtt«©^sa»r*«. ccr 

40 < , £T<D^V P sr hfi^lnl— C*-5i£5Stta 
[00 15] JMT-Ctt. *n#B<D^>5KJK0»k#a 

©-y*?'** y rress 3h4m#«:x (n, k) , cn 

CC*t-rseaBS(D«Fe«rH <n. k) , m^*n (n. 
k) , Sffit^^y (n. k) i*^. C<D£ZCti 
h<DmWZ, &<D (2) S©M«3&sjatftfS. 

[00 16] 

[»2] 

y (n. k) -x in. k) H (n, k) +n (n, k) — <2> 

50 [0017]B10tt, &%z<DO F DM»W«B<3C)«/3E 
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jcj:->Tja««agfts*i;fc i FfiWHg-^*. ^-^^o 
ko f Dummcmm-rz. vmm&mk?. 

©ft^ifcttU 7- y xSBftLfc: &©*»(!«■*<!: 1/ 

[ 0 0 l 8 ] ;W a ? h^0S§4 1*. 7 - y x^jnti 
S§3# ( l ) S^fc-T-Y Wk^k p©U-:/+ 
t'J7(CfflatSS^yp (n. k p) *W^-r-S©tC 

S^^fe-tiT. /Wo^HI^xp (n. k 
p) I$*85tt. yp (n. kp) *x p 

<n, kpjTisctKj:"). sewcatsstise 
aaawtSHp' (n. kp)4*mf4, c©<t#H 

p ' ( n , k p ) tt«T© ( 3 ) SCcd «fc 5 tegMoSft 
3. 

[0019] 
[«31 

y p Cn, k B J 

H 0 tn. k) — 

r x p (n, kp ) 

-Hp Cn. k- ) +-^— -T— - (3) 

[0 0 2 0] ^W6Mt^+ ^ 

^^snr^wz+tyr (Hi9©j|jti) &c*fo 

T©#if£tti3ft/cHp' (n, kp) £«J¥U * 
UTtC^-r^eMSS^FttH' (n, k) 
S8««m<t^y (n. k) ^GiMSS^ttH' (n, 
k) T'Sfl^CiCCiO^ eaSKtC*JW*K»*liiEOA: 
flUfi-^ x ' (n, k) Z&tb&tr? £„ 
[0 02 1 ] 

mmmvk l <t 5 t -t z>wm ] ata© «t 5 uu^o^- 

gfA^n?hi#yp (n, kp)£&i&c 
«^t/dE^K#fSHp' (n, kp)4rt#0-Ctf6 
ft££iM8gf$1?fcH' (n, k) fCjr^. teiMSS^ttfcj: 
•SU^ffliELrc^. LfrVte&h. Hp' (n. 
k) « (3) 5SC*>6,fciJ!6.j&»ft«J:5K:. ifnp (n. 
k p ) «c «fc 4#fcWlB»©e8BWa4H p ( n , k p ) 

x' (n, k) Kti. Sflfi^y (n, k) ic^£*i& 
43E©Nt«fdefl-n (n, k) (C. etS&fttt©^^^ 

[002 2] -e-CT-^BBti. ejlUSfC*j^S-7;b^/-c 
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[0 02 3] 

O F D M«IH££g«, «T©J: 5 (cflij£ 
( 1 ) GMiC&m-? &-9-7*ri>VT<D5 %m7£<D-V"7* 

yxg&EijgcDUi^iiUBLT. A^a^ Mi#*2fe£ 
ts^vo * h#g*iHissi . msb? - y x^gna^©m 

* ti *:»£&i$a©*:*5E@&iHi ^nm-r £ immmn 
miassi. BufeiiiiB$fffl#tmii8s©tB^{cs-3u-c. -y- 

©ffl**»€.i£JS&JSS»©*%«im-r-5i*(c. 

* y r«c*r-j-seaBWtt*ntiH-r,Bi9j«mgg^^* ■* 

^Bj^-y-^-+ + ^^©m^rBfcjrrscitcJ: 
o> aiSM-^ ; Srffi*-rsii2©^gi^<iur^ 

[0024] (2) Ga«c«effl^*^^*yr©9% 

30 IWBfiB!^a«»»«*«m#*7-yx^ft-r*ciK: 
i> WE^-yxSEjftlllSoa^iraJtiLr. ^-/Pjr 

h ft^^-^ ^-fnsF ^ings i . may - y x 

+ y TicM-r^BMrn^^nia-r^m 1 ©^flES<t . 

tcarJi>r, -»^*iS]©iiffl^€:*iJffl>L. mrtB^r 
40 i©i»iw©m**6!4Wiccjss»«)**»iiB , rsift 
tc. ^■^+i'yr{cjfr4eat»i#tt*jijtm-rsfif« 

[0 02 5] (3) V7©5% 

WlBii[3Sglj«m^fil^Sffi^*7 - y x^gsnr ^ c i «: 



f y TKftf?z&8fflm*#m-rzm 1 oi*»»4 » 

^lElJS©l±i*^Hfife^J|ipJ^2 ^ctc7 A *©ffl;!rC|& 
»f ^C£(CJ;0, «BMB#*tttfJTS#2©IS*JIS£ 

[0 026] (4) (3) (Dffil&< l C& i-Ci*. i^ia^HS 

^mni^»^)V7 mimM&f&u&m&v) 20 

4. 

[0 0 2 7] (5) < 1) fr6 <4> ©t,rftl*»©llteS 
{C*-r>r«. S6tC. mria02©^t^CDa}*?rBlf^CD 

officii ihjjwl-c. una^^py h^pssca^i^ 
ia«^n]8g©m* tzmnmz.. mnm 1 ©i»jm*k: « 

[0028] (6) ( 1 > a>6 (5) <oi,>-rtifr<Dmm 30 
ks-jtb, mimm&ffflw-iiimmx. mm$zm$i%i 

3S«fiS»©«AiBSI«IIB*IHiJ-r Sit «i f 4. 

[0 02 9] (7) ( 1 ) ifih ( 5 ) <D\<>~ffti}><DmWL 

©t^** yr*i»i©^t*^u-rsc<btcj;f). §ft 

<f^«:$ * ft &aB@ft£#©« :*5BBi£l$m *«ffl-r £ » 

[003 0] (8) ( 1 ) A>6 (7) ©l>-fft^©^ 40 
tctotB, B5taK--/7-7-Jlig^»ffi(5igS«, 

[0 03 1 ] (9) ( 1 ) frh (7) <Dl>-rft&<DMf& 
? hfs^©-»**^|6l©^j[:^ai-r'5C < !:(Cj:0. 
[0 03 2] 

-C. 0 1 #>f>H6£#MLT|&B8-r5„ fiU Cft<5>© 50 
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H4>th:. 3^©*EPtttia«H&^*3&bu ffl^©^ 
EPBSillfcfi-s^&^fr-f. #M$3SR©ftf|;K: ! &S 
a * a •> *^©-®iiWJMi -sttt. lgiJ0#cft|£t<:& 4 
©S65<fc«>(ctrwori>a. S6Cc«Trtt. W$r> 
>aJOl/JBW*Te s» FfflBaS^Tg, 
P^S^T s £*bT. 

[003 3] (» 1 ©£jfc©J£ffi) H 1 B. #»H©# 

1 OHft©f?JKiiW*OF DM«iS^S©1«^*^r 

[0034]Il(Cfel>t, HTnSftri^l^i-i- 

cci^raasRsaftshfc i f sgtHno 

BlKiltt&Sti*. C©itt^«l)IB88l©m^B2^ 

tc^se^ft. ^ft^ft^'- *mm$&u^m*mm 

[0035] C ©#- FfflnBS&lelHl 2 ©HI^JB 7 - y 
x^gH3SS3K:^&3ft. C©7-y x^@gS3©{±l 
*tt2*tttC^E3ti. ^ft-eftl&#fl5, 8(C«*&$ 
ns. ;Wn* Kt-»»«*0I»4©U*B. iflS5!c 
«MSft6. Bfe*85 ©«};&«. »«?BC2aOc7^;u 
*9{c{^3ft«.o 

[0 03 6] — ^ iiOft 1 1 ©{ti^jB. K v 

-^$ft6. 

[0 03 7] ilBiijilB^gmiaK 1 0 ©HJ*«. ^ 
«BE2yc5c7^;l'*9tcflM&3tiS. ^m^2 JRjt? 
^ju^9©fiB^ii. ^#il8(c«$&$fts 0 c©^»g 

[0 03 8] 12(1 !2HCfcWS^lg{oJS2^7n7 
;p^9©F*9gi5^^^-r7'n^i'iar'3>-5 = a2«cfct> 

T, oj^ 2 i>!5c 7 ^ ;U ^ 9 ©^gR^)> h<F>%\ <DKf} 

V>^;U7^;l/^2 lK«l&3ti4. ^pJ^2^CS;7 
-r^^9©^a$*>e©m2©A^J (l^»S5©lil^l) 
«. ^bI^»^1/7^JP5 2 ltc#tj&3ft^ 0 

fry 4**z \<DWi\x.. mtm^yy'** 

VTV * fr*2 2t,C&&$ft&. 

[0 03 9] ^m^2-X7Cy -< >\sZ2<DftW*>h<Dm 
3©A^J (SS^FlBlffttiSK 1 0©Htf7) (J. ^Bjg: 

^ 9 ©m^j <t l- r?f awe tu^j $ ft -5 . 

[0 040] ^i^oJ^~»**;U7 2 1 (C4sc^r. 
^SB*^©^ 1 <DXt) (l^©S5©fcB^) tt. j«^S3 

ncm^^ftSo mwm3 i©tb^«. &mm3 2^« 

*&?ft*„ 4W>e>©Jfl2©A;ft (F^^-MS 
ffiHSSl 2©tB*) tt. £?&SriS3 2{C«J&3ft4 0 ffift 
«3 2©B*B, jDlS3 3Kttte?^*. »UfflS3 3 
©lH*tt. l^>jKJH^@|»3 4«:«|ft3*i. IHB#{c 
&&vm.isyi$)\,y 4 )\,*2 l©tti^i^-5., 1 '»^' 
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>wjm» 3 4 (ddamz. urns 3 i j&vmwm 3 3 *c 

[0 04 1 ] »iS?I^^+^yT7-/;l/3r2 2 5C*jCi 

2 1 <DMM B, »;r^ -r;t/*4 1 , 4 2, 4 

3JC^*&3tl4. if:/** 'J77 ^;l-£4 1 , 4 2, 4 
3<oa}*«C^nfe^U**4 4tc«»3tiS. 

6©^2cda^ (mumm»m®m 1 o©ta*) «, -fe 

[0 042JB3B, HlfiCte»4iIffi«Fn*SfflEII«l 

®^Bt mmmaig i o<mm>*><DAJi (jaaamsB 

1 <Dtfct>) B, 1 W^>#;uMS^N3S 5 l &£>*iH 
M5 3 K«|&3ftS„ 1 ^E6^»#;HlBPailSllB85 
KDHttfB, «SR*«0B5 2CC«tt&SftS. 
H»5 2©tH*tt, «»»5 3 5Cfl8&3*i4,. Sflf*5g5 
3<Dtttf7B, flHR«5 4CC«»&3hS. ffi»«5 4<DU 

#b, »a#S5 5*c«i&3*i&. 
[0043] Jnf§5 5©tt*«, i is>7$)i,mmm& 20 

5 6R^I6*ffii|pIK5 8tc«#&3tiS. 1 ^><JOWii£ 
HB5 6©ai*tt, 0HRS5 7«*&3*i*. «S5 7 
©UWrtJ. tt&H&S 5Ccet*&3ft*. |&*tfii@S§5 8CD 

[0 044] «±<DJ: 3te«J&3ftfcB 1 COO F DMft 

iBKSte^r. ar, *©«i^*M98'ra. sue** 
m.$tfsmm& ib, H^sntrc^&c^^-^cc 

[0 0 4 5 ] 9 h^£0&S4B, 7-«jxgft§ 

B3 3W ( 1 ) S;*Slft:-r>f>7 s ^^Xk= kpOW 

ty7fcfiatsfi#yp (n. k P ) zmtrr&mc 

p) *«£"rs. R*S5B, yp(n, kp)4xp 40 
(n. kp) rWSCi<cj:0 t «©«r«Bestiie 
£8§#14Hp' (n. kp)^ffl« fl 
[0 04 6] atflffl- 1 1 tt, *«fl^B££lM*«:Stt 

S^tbiafSl 2B, SfWt©aRv^6, (4) SBc<fc 

[0 04 7] 
[»4J 

50 
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<4) sector. cB?t«, t tzBMtcfcm'r Zfflfc 

[0 0 4 8 ] iiffi^nfftUSIBl 0B, ^^OFO 

mo, *ti«:arj^rs(iiBns^s*5B^"rSo 

[0 04 9] S«PI*2*?c7^^*9», Fv^7- 

mmmmm&i 2#te*rrsfli»a, Rt«BiB*nn* 

WiRl 0^ffi*-rsWffll«#s«c»r5^raKe3tite 

fffi^n/cHp' (n, kp) *rt#U ^t'JTiC 
»-r*Gi3HS»ttH' (n. k)*#tf>S a 
[0 0 5 0] l**88tt*eff#y (n. k ) ^feiMSS 
#ttH' (n, k) r»J*C4(C«fc»3. £3t»CC:teW5 
fl»**BiELA:aiB«#x' (n. k ) £>}<#>tti;£(ir 
£ Q 02&C:tel>T, &igttj$£*s>#)l>y j )\,$2 IB, 
M^S3 K fiMK53 2. JD#II3 3, 1 ^>tf^ 
5i5£[p]8g3 436»6«RS3ti4flR|R^>^il/^teS (« 
T\ I I R (infinite Impulse Response ) ) :? -f 

JSS«#tt*^{fc3-tf-SC ±&T%Z>. 
[0 0 5 1 ] *fc, jjl&22 
B, att43HI»««Ftt*^rs*^*+ <;r7 * Jbir 

7 4 )l$4 1 -4 3 8, #RB, 

IR (Finite Impute Response) ) 7^)^^^^^ 
[0 05 2 ] CCt\ HHCfcW4««|pr^2*7c7^ 

[0 0 5 3 ] mi&O^HC. aVp 9 hff^e^3ti 

n/cHp' (n. k p) £|*3}¥U l JTic*f-r^ 
£i£8S#fifeH' (n, k) t*»ifc»{Ctt. ^-fasr 
b mm»* B6 tcffig 3 *rci>4 C i tc J: o D 45r 

cfcC^o W^.lffl9 0WTtt k ^>ifO^[S]CCBl/ (4 
Ts ) *«il^«iL. yr^l&lCCBTe s/ 

[0054] o*oa3^6eas»^ow«*#»r* 
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